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(54) DEVICE AND METHOD FOR PROCESSING IMAGE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device and 
method for processing image by which an image 
illuminated with artificial light containing no uneven 
illumination can be obtained regardless of the uneven 
illumination of artificial light, such as the electronic flash, 
etc., used for flash photographing. 
SOLUTION: An image illuminated with artificial light 
containing no unevenness in illumination is generated by 
prestoring the information on uneven illumination caused 
by artificial light, such as the electronic flash, etc., and 
continuously picking up first image data containing the 
artificial light and second image data containing no — 
artificial light, but only ambient light, at photographing 
time. In addition, data obtained by subtracting the second 
image data from the first image data are corrected for 
uneven illumination based on the prestored information 
on uneven illumination, and then, the second image data 
are added to the image data corrected for uneven 
illumination. 
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* MOTiCES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An image processing device comprising: 

An imaging means which photos a photographic subject and generates image data. 
An illumination method which illuminates said photographic subject. 

A memory measure which memorizes illumination unevenness information about illumination 
unevenness of said illumination method. 

An illumination unevenness compensation means which generates two image data picturized by a 
case where there is nothing with a case where there is lighting by said illumination method to a 
photographic subject of the same scene by said imaging means, and image data which amended 
illumination unevenness of said illumination method based on said illumination unevenness 
information. 

[Claim 2]While said illumination unevenness information comprises two-dimensional illumination 
unevenness data and lighting field angle data, in the image processing device according to claim 1 
said illumination unevenness compensation means, According to photographing field angle data 
based on said imaging means, and said lighting field angle data, an image processing device 
generating image data which cut down illumination unevenness data required in order to amend 
said image data from said two-dimensional illumination unevenness data, and amended 
illumination unevenness of said illumination method using this illumination unevenness data that 
carried out end appearance. 

[Claim 3]In an image processing device of a statement, in any 1 paragraph of claim 1 thru/or 
claim 2, said illumination unevenness compensation means, An image processing device 
performing amendment using said illumination unevenness data to a difference ingredient which 
deducted image data in case there is no lighting by said illumination method from image data in 
case there is lighting by said illumination method. 

[Claim 4]An image processing device provided with an adjustment device which adjusts quantity 
of said difference ingredient by which illumination unevenness amendment was carried out to one 
rate in the image processing device according to claim 3 according to manual operation. 
[Claim 5]While having further a motion detecting means which detects motion information on a 
photographic subject on a screen [ two image data in case there is nothing with a case where 
there is lighting by said illumination method, in the image processing device according to claim 3 
is photoed ] of a between, Image data in case there is no lighting from image data in case said 
illumination unevenness compensation means matches relative physical relationship of image data 
in case there is no lighting by image data and said illumination method in case there is lighting by 
said illumination method according to said motion information and there is lighting. A deducting 
image processing device. 

[Claim 6]In the image processing device according to claim 1, while said illumination unevenness 
information is memorized by said memory measure according to distance to a photographic 
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subject which illuminates by said illumination method, An image processing device, wherein it has 
further a distance detecting means which detects distance to a photographic subject to photo 
and said illumination unevenness compensation means performs illumination unevenness 
amendment using illumination unevenness information according to object distance detected by 
said distance detecting means. 

[Claim 7]In the image processing device according to claim 1, while said illumination method is 
provided with a zoom function which changes a lighting field angle, An image processing device 
characterized by said illumination unevenness compensation means performing illumination 
unevenness amendment using illumination unevenness information according to a lighting field 
angle of said illumination method at the time of photography while said illumination unevenness 
information is memorized by said memory measure according to a lighting field angle of said 
illumination method. 

[Claim 8]An image processing device, wherein an attached structure which stores said 
illumination method and said memory measure is constituted by any 1 paragraph of claim 1 
thru/or claim 7 removable in an image processing device of a statement to a main part which 
stores said imaging means and said illumination unevenness compensation means. 
[Claim 9]An image processing method comprising: 

A process of generating information about illumination unevenness of a lighting system. 
A process of generating the 1st image data by illuminating a photographic subject with said 
lighting system, and photoing it. 

A process of generating the 2nd image data by photoing a photographic subject without lighting 
by said lighting system. 

A process of deducting said 2nd image data from said 1st image data, and extracting a lighting 
ingredient by said lighting system, A process of amending said lighting ingredient based on 
information about said illumination unevenness, and a process of generating image data by which 
illumination unevenness amendment was carried out by adding an ingredient of said 2nd image 
data to said lighting ingredient by which illumination unevenness amendment was carried out. 



[Translation done.] 
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JPO and INPIT are not responsible for any 
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1 This document has been translated by computer. So the translation may not reflect the original 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the image processing device and image 
processing method which amend the illumination unevenness of the image data produced by 
performing lighting photography using the image processing device which carries out image 
processing of the image data and an image processing method, especially a stroboscope, etc. by 
image processing. 
[0002] 

[Description of the Prior Art]In the camera which performs flash photographs conventionally 
using a built-in stroboscope or a stroboscope with outside, While carrying out the optical design 
of the floodlighting optical system minutely in the design stage of a stroboscope after securing 
sufficient space so that illumination unevenness of a stroboscope might be lessened as much as 
possible, also in the manufacturing stage of a stroboscope, careful adjustment was performed 
using highly precise parts. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the camera using the above conventional 
stroboscopes, while it became impossible to have used the emitted energy of the stroboscope 
for full by complication of the floodlighting optical system, there was a problem that the 
manufacturing cost of a stroboscope will become high for the adjustment at the time of use of 
high precision parts and manufacture. 

[0004]Then, an object of this invention is to provide the image processing device and image 
processing method which used low cost and the electronic camera which can amend the 
illumination unevenness of the lighting system for photography simple. 
[0005] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, while 
memorizing illumination unevenness data beforehand, in an image processing device and an image 
processing method by this invention, image data with lighting and image data without lighting are 
acquired and memorized at the time of flash photographs. Next, while computing the amount 
contributed by lighting based on difference of two image data, illumination unevenness data 
memorized to the amount contributed of computed lighting amends. Image data is reconstructed 
based on the amount contributed of lighting furthermore amended, and this reconstructed image 
data is displayed or memorized. 
[0006] 

[Embodiment of the Invention] Hereafter, the embodiment of this invention is described with 
reference to drawings. Drawing 1 and drawing 2 are the outline views (front view and back view) 
of one embodiment of the electronic camera 100 which is the image processing device which 
applied this invention. As shown in drawing 1 . in the front face of the electronic camera 100 an 
object image. The taking lens 10 for forming, and a photography screen. In order that a user may 
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make the light measurement / light control circuit 13 for detecting the stroboscope 12 for 
illuminating a photographic subject at the time of the finder tt for checking, and photography, and 
the luminosity (at the time of fixed light lighting and strobe light lighting) of a photographic 
subject, and the electronic camera 100 easy to hold by hand. It has the grip part 14 which 
protruded from the camera body, and the upper surface is equipped with the electric power 
switch 17 for performing ON/OFF control of the release button 16 for directing photography, and 
the power supply of the electronic camera 1 00. 

[0007] As shown in drawing 2 , at the back of the electronic camera 100 The eye contacting part 
of the finder 11, Right LCD(right screen) 22 [ provided with the screen of left LCD(left screen) 
21 / provided with the screen of a text and the approximately quadrangle for image display /, the 
object for text displays, and the approximately quadrangle for image display ] is arranged, The 
above button 23, the down button 24, the leftward button 25, the rightward button 26, and the 
determination button 27 which are used for the picture change at the time of reproduction mode, 
etc. are arranged at the right LCD22 bottom, In the reproduction mode button 29 for setting the 
photography mode button 28 for setting up the electronic camera 100 around left LCD21 at 
photographing mode, and the electronic camera 100 as reproduction mode, and photographing 
mode. The stroboscope button 31 (whenever it pushes, stroboscope ON/OFF switches) for 
choosing whether flash photographs are performed, and the wide button 32 and the tele button 
33 for performing zooming of the taking lens 10 are arranged. The side is equipped with the 
memory card slot 30 for equipping with the memory card 77 for image data preservation. 
[0008]Altogether the release button 1 6, the above button 23, the down button 24, the leftward 
button 25, the rightward button 26, the determination button 27, the photography mode button 
28, the reproduction mode button 29, the stroboscope button 31, the wide button 32, and the 
tele button 33 by a user. It is an operation key operated. 

[0009]What is called the touch screen 66 provided with the function which outputs the contact 
position data corresponding to the position directed by the contact operation of the finger on the 
surface of left LCD21 and right LCD22 is arranged, and it can use for selection of selections and 
the image data which were displayed on the screen. This touch screen 66 is constituted by 
transparent materials, such as glass resin, and the user can observe the picture and text which 
are formed inside the touch screen 66 through the touch screen 66. 

rOOIOl Drawing 3 is a block diagram showing the example of electric composition inside the 
electronic camera 100 shown in drawing 1 and drawing 2 , and each component is mutually 
connected via the data / control bus 51 for transmitting variety-ofHnformation data and control 
data. A block centering on the photography control circuit 60 where each component performs 
photographing operation of image data roughly, A block centering on the screen control circuit 92 
which performs presenting of the block of the memory card 77 which memorizes and saves a 
graphics file, image data, and its pertinent information, It can divide into a block centering on 
CPU50 which performs generalization control to the user interface and each control circuit of 
operation key 65 grade. 

[001 1]CPU50 (central processing unit) is a means which controls the electronic camera 100 
whole, According to the input from the operation key 65, the touch screen 66, the electric power 
switch 17, the timer 74, and the light measurement/light control circuit 13, the various directions 
to the photography control circuit 60, the screen control circuit 92, and the control circuit 64 are 
performed. Light measurement / light control circuit 1 3 measures the luminosity of a 
photographic subject in regular Mitsuteru bright state and a strobe light illumination state, and 
outputs to CPU50 light measurement/modulated light data which is the measurement result. 
CPU50 controls the diaphragm value of the diaphragm 53 by the throttling control circuit 54 via 
the photography control circuit 60 according to this information set while setting up the exposure 
time of CCD55, and sensitivity by CCD drive circuit 56 according to light 
measurement/modulated light data in regular Mitsuteru bright state. 

[0012]When CPU50 is judged [ that photographic subject luminosity is below a predetermined 
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value ] based on light measurement/modulated light data in regular Mitsuteru bright state, while 
making the stroboscope 12 emit light by the strobe driving circuit 73 at the time of photography, 
By stopping luminescence of the stroboscope 12 by the strobe driving circuit 73, if light 
measurement / light control circuit 1 3 detects the accumulation volume of light reflected from a 
photographic subject during the flash photographs by a stroboscope and the accumulated 
reflected light quantity reaches a predetermined value, It controls so that the image data of flash 
photographs becomes correct exposure. 

[0013]CPU50 controls the focal distance of the taking lens 10 by the lens drive circuit 52 via the 
photography control circuit 60 according to operation of the wide button 32 which is a part of 
operation key 65, and the tele button 33. 

[0014]CPU50 controls photographing operation by photographing mode via the photography 
control circuit 60 according to operation of the release button 16. The timer 74 contains a clock 
circuit, detects the date information corresponding to the present time, and supplies 
photographing date information to CPU50 at the time of photography. CPU50 adds this 
photographing date information to image data, and stores it in the memory card 77. CPU50 
controls each part according to the control program memorized by ROM67 (read-only memory). 
EEPROM68 (ROM which can be electric elimination written in) is a nonvolatile memory, and has 
memorized setup information required for operation of the illumination unevenness data of the 
stroboscope 12, and the electronic camera 100 etc. RAM70 is a volatile memory and is used as 
temporary workspace of CPU50. CPU50 detects the operating condition of the electric power 
switch 17, and controls the power supply 63 via the control circuit 64. 

[0015]The photography control circuit 60 performs focusing of the taking lens 10 by the lens 
drive circuit 52, extracts it by the throttling control circuit 54, controls 53, controls the light 
exposure of CCD55 and controls operation of CCD55 by CCD drive circuit 56. The light flux from 
a photographic subject is formed as an object image on CCD55 via the diaphragm 53 for light 
volume regulation with the taking lens 10, and this object image is picturized by CCD55. CCD55 [ 
provided with two or more pixels ] (charge coupled device) is a charge storage type image sensor 
for picturizing an object image, The electric picture signal according to the intensity of the object 
image formed on CCD55 is outputted to the analog processing part 57 according to the drive 
pulse supplied by CCD drive circuit 56. 

[0016]The analog processing part 57 samples the picture signal in which CCD55 carried out 
photoelectric conversion to predetermined timing, and amplifies the sampled signal on a 
predetermined level. Changing the A/D conversion circuit 58 (analog-to-digital conversion 
circuit) into digital data by digitizing the picture signal sampled in the analog processing part 57, 
the photography buffer memory 59 once stores this digital data. 

[0017]While the photography control circuit 60 repeats the operation above-mentioned [ in 
photographing mode ], the screen control circuit 92 reads the digital data stored in the 
photography buffer memory 59 one by one via data / control bus 51, and once stores it in the 
frame memory 69, This digital data is changed into the image data for a display, it re-stores in the 
frame memory 69, and the through picture displaying operation of displaying this image data for a 
display on the left screen 21 is repeated. The screen control circuit 92 obtains text display 
information from CPU50 if needed, it is changed into the text data for a display, and it stores it in 
the frame memory 69, and displays this text data for a display on the left screen 21 and the right 
screen 22. Thus, in photographing mode, since the picture currently picturized by CCD50 on the 
left screen 21 is displayed on real time, it becomes possible to perform composition setting out 
for photography, using this through picture as a monitoring screen. The high frequency 
component of the digital data stored in the photography buffer memory 59 conducts degree 
analysis, and the photography control circuit 60 detects the focus state of the taking lens 1 0, and 
performs the focus of the taking lens 10 by the lens drive circuit 52 according to a detection 
result. 

[0018]At the time of release, if photographing instruction is received from CPU50, the 
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photography control circuit 60, An object image is made to picturize by CCD55 via CCD drive 
circuit 56, and the picture signal generated by image pick-up is once stored in the photography 
buffer memory 59 as digital data (raw data) via the analog processing part 57 and the A/D 
conversion circuit 58. The photography control circuit 60 changes or compresses into 
predetermined recording formats (JPEG etc.) the digital data once stored in the photography 
buffer memory 59, forms image data, and carries out record-keeping of this image data to the 
memory card 77. Photography of two continuation without those with a strobe light and 
luminescence is performed at the time of flash photographs so that it may mention later, once 
CPU50 stored two image data in RAM70, it amended illumination unevenness by performing 
illumination unevenness amendment using the illumination unevenness data memorized by 
EEPROM68 — image data generation is carried out and record-keeping is carried out to the 
memory card 77. 

[0019]If needed, CPU50 can transmit outside the image data stored in the memory card 77 via 
the wireless telephone circuit 72 and the antenna 76, or can store in the memory card 77 the 
image data which received from the outside via the wireless telephone circuit 72 and the antenna 

76 conversely. 

[0020]While the screen control circuit 92 reads the image data directed to CPU50 from the 
memory card 77, once stores it in the frame memory 69 in reproduction mode and displaying this 
image data on the left screen 21, According to directions of CPU50, text data, such as 
explanation of reproduction mode, is stored in the frame memory 69, and this text data is 
displayed on the right screen 22. 

10021] Drawing 4 shows the data configuration of the graphics file stored in the memory card 77. 
As shown in drawing 4 , two or more graphics files are saved at the memory card 77. Each 
graphics file comprises image data and additional information data. Additional information data 
comprises shot data in which various setting out at the time of the identification information (file 
name) of a graphics file, photographing date data, and photography is shown as shown in drawing 
5. 

[0022] Drawing 6 is a state transition diagram of the embodiment of the electronic camera by this 
invention. At the time of the power supply ON, it becomes photographing mode, and 
photographing operation, graphics file creation after photography, and storing in the memory card 

77 of a graphics file are performed by operation of the release button 16. Repeat display 
operation of the image data stored in the memory card 77 in reproduction mode is performed. If 
the photography mode button 28 is operated, it will shift to photographing mode from 
reproduction mode, and if the reproduction mode button 29 is operated, it will shift to 
reproduction mode from photographing mode. 

r0023l Drawing 7 is a figure showing the operating sequence at the time of flash photographs, 
time [ 1st ] photography is first performed with a strobe light, and image data is stored in RAM70. 
Although drawing 8 is an example of image data with a strobe light and the person of middle of 
the screen has the proper lighting by a strobe light because of illumination unevenness, the 
person around a screen is insufficient of the lighting by a strobe light, then, with no strobe light 
— time [ 2nd ] photography (other photographing conditions are the same as that of time [ 1st ] 
photography) is performed, and image data is stored in RAM70. Drawing 9 is an example of image 
data without a strobe light, since the photographing condition is the same as that of time [ 1st ] 
photography, exposure of a background is the same as that of image data with a strobe light, but 
since the person of middle of the screen and the person around a screen do not have the lighting 
by a strobe light and are in a backlight state, they are insufficient of exposure. 
[0024]CPU50 performs image processing later mentioned to the illumination unevenness data 
memorized by EEPROM68, image data with the strobe light stored in RAM70, and image data 
without a strobe light, generates image data without illumination unevenness, and saves this 
image data at the memory card 77. 

r0025l Drawing 10 is a figure showing the detailed sequence of the above-mentioned illumination 
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unevenness amendment, and drawing 1 1 expresses processing of the above-mentioned 
illumination unevenness amendment in graph. In drawing TO , image data (S) without a strode tight 
is first deducted from image data with a strobe light (T), and the image data (Q) only based on 
strobe illumination is extracted. The above-mentioned processing is performed for every 
corresponding pixel. 

[0026]Next, the data of the photographing field angle range is extracted from the memorized 
illumination unevenness data. Drawing 12 is an example of the memorized illumination 
unevenness data, and expresses the illumination unevenness data of the illumination range by the 
data (data in Screen 200) of the two-dimensional matrix. Each value alpha of illumination 
unevenness data is a numerical value which expressed a part for illumination unevenness 
amendment in units of percentage. The information on the illumination range (for example, the 
aspect ratio of a screen and the field angle of a diagonal direction) accompanies illumination 
unevenness data. According to the photographing field angle at the time of the photography to 
the information on this illumination range (it becomes settled with the sault ming information on 
the taking lens 10, and the size of CCD55), the illumination unevenness data (data in Screen 201) 
within a photographing field angle is extracted. 

[0027]Next, an illumination unevenness compensation process is performed to difference data Q 
using the extracted illumination unevenness data alpha for every pixel, and amendment data 
Qc=(1+alpha/100) xQ is computed. When there is no illumination unevenness data of the position 
corresponding to the pixel from the relation of a contraction scale here, the illumination 
unevenness data corresponding to a picture element position is computed by interpolating 
calculation from nearby illumination unevenness data. 

[0028]Image data U illumination unevenness amended is generated by finally adding image data S 
without a strobe light to the amendment data Qc. Drawing 13 is an example of the image data at 
the time of performing illumination unevenness amendment to the image data with a strobe light 
shown in drawing 8 amended [ illumination unevenness ], While the lighting by the strobe light of 
the person around a screen is proper like the person of middle of the screen, since there is no 
contribution (Q) of a strobe light to a background, amendment is not performed, but it is the 
same as exposure of drawing 8 . 

[00291 Drawing 14 is a main flowchart of operation of the electronic camera 100 (CPU50) in the 
above-mentioned embodiment. If the electric power switch 17 is first operated by S10, it is set 
to ON, and a power supply will perform the subroutine of photographing mode by S20, and will be 
in a photographing possible state. If the release button 16 is operated in photographing mode, the 
release interrupt-processing subroutine of S30 will be performed, and photographing operation 
will be performed. If the reproduction mode button 29 is operated in photographing mode, the 
mode change interrupt-processing subroutine of S40 will be performed, the reproduction mode 
subroutine of S50 will be performed, and the repeat display of the image data stored in the 
memory card 77 will be carried out to the left screen 21. Conversely, if the photography mode 
button 28 is operated in reproduction mode, the mode change interrupt-processing subroutine of 
S40 will be performed, and it will shift to the photographing mode subroutine of S20. 
r0030l Drawing 15 is a detail flowchart of a photographing mode subroutine, and if it starts by S20, 
it will repeat processing of S201. In S201, the image data generated by CCD55 one by one on the 
camera-settings conditions which the user set up is displayed on the left screen 21, as shown in 
drawing 16 . and the text display of the camera-settings data at that time (a stroboscope 
ON/OFF state is included) is carried out to the right screen 22. Although the electronic camera 
100 sets up ON/OFF of a stroboscope automatically based on light measurement/modulated 
light data, the user can change the strobe light state automatically set up by operation of the 
stroboscope button 31. Zooming of the taking lens 10 can be carried out according to operation 
of the wide button 32 and the tele button 33. 

[0031]It is a detail flowchart of a release interrupt-processing subroutine, and if it starts by S30, 
drawing 17 checks, and when it is not photographing mode, it will carry out the return of whether 
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it is photographing mode in S301 by S306. In the case of photographing mode, imaging operation 
is performed by the photographing condition (the case of the stroboscope ON maxes a 
stroboscope emit light) set up with the user or the camera by S302, While additional information 
data is added to the obtained image data in the case of the stroboscope OFF and it stores it in 
the memory card 77, in the case of the stroboscope ON, the obtained image data is stored in 
RAM70. It checks, and when it is not the stroboscope ON, the return of whether it is the 
stroboscope ON in S303 is carried out by S306. In the case of the stroboscope ON, the image 
data obtained by performing imaging operation by the same setting out as the photographing 
condition of S302 is stored in RAM70 except not making a stroboscope emit light by S304. In 
S305, as mentioned above based on the image data of the stroboscope ON, the image data of the 
stroboscope OFF, and the illumination unevenness data of a photographing field angle, The image 
data of the stroboscope ON is amended and the image data illumination unevenness amended is 
generated, and additional information data is added to this image data, it stores in the memory 
card 77, and a return is carried out by S306. 

[0032]If drawing 18 is a detail flowchart of a mode change interrupt-processing subroutine and it 
starts by S40 by operation of the photography mode button 28 or the reproduction mode button 
29, It confirms whether the button operated by S401 is the photography mode button 28, when it 
is the photography mode button 28, reproduction mode is ended, and it shifts to the 
photographing mode subroutine of S20. When the operated button is not the photography mode 
button 28, photographing mode is ended, and it shifts to the reproduction mode subroutine of 
S50. 

f0033l Drawing 19 is a detail flowchart of a reproduction mode subroutine, and if it starts by S50, 
it will repeat processing of S501. In S501, the image data stored in the memory card 77 according 
to operation of the leftward button 25 and the rightward button 26 is read one by one, and as 
shown in drawing 20 . while carrying out a repeat display to the left screen 21, explanation of an 
operation method is displayed on the right screen 22. The newest image data is displayed 
immediately after the power supply ON, and according to operation of the rightward button 26, 
the new image data of temporal data is henceforth displayed one by one while displaying the old 
image data of temporal data one by one according to operation of the leftward button 25. 
[0034]In the above-mentioned embodiment (drawing 1 - drawing 20 ). two imaging operation 
without those with a strobe light and a strobe light at the time of flash photographs is performed, 
simple in flash photographs, since illumination unevenness amendment is automatically performed 
based on the illumination unevenness data beforehand memorized to the difference ingredient of 
image data without those with a strobe light and a strobe light and the image data amended [ 
illumination unevenness ] is generated — and illumination unevenness amendment can be 
performed promptly and correctly. (Explanation of a modification gestalt) Various modification and 
change are possible for this invention, without being limited to the embodiment described above. 
[0035]When image processing of the illumination unevenness in the above-mentioned 
embodiment ( drawing 1 - drawing 20 ) continues for a short period of time and picturizes image 
data with a strobe light, and image data without a strobe light, lose Bure of an electronic camera, 
and are performing difference calculation to the luminous energy data of the same pixel of image 
data, but. When movement of the photographic subject by which it is generated between two 
photography, and jar RABURE pose a problem, As shown in drawing 21 , a motion vector is 
detected by the well-known method between image data with a strobe light, and image data 
without a strobe light, Based on this motion vector, the relation of the corresponding pixel 
between image data without a strobe light and image data with a strobe light is changed, and it 
may be made to perform difference calculation. The photographic subject shown with a dashed 
line all over a screen in drawing 21 is image data without a strobe light, and the photographic 
subject shown as a solid line is image data with a strobe light. The block matching method and 
the gradient method are known as the method of detection of a motion vector. In detecting only 
jar RABURE, it builds deflection detection sensors, such as an angular velocity sensor, in the 
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electronic camera 100, This sensor detects jar RABURE of a between at the image pick-up [ 
without a strobe light 1, and image pick-up time with a strobe Tight, and it may be made to 
compute a motion vector based on the detected jar RABURE data. Since jar RABURE of a 
between and photographic subject movement can be compensated at the image pick-up [ 
without a strobe light ], and image pick-up time with a strobe light if it does in this way, the 
scope of this invention is expandable also to stock photography or person photography. 
[0036]In image processing of the illumination unevenness in the above-mentioned embodiment 
( drawing 1 - drawing 20 ), although the electronic camera is performing flash photographs using 
the built-in stroboscope, When carrying out flash photographs using a stroboscope with outside, 
illumination unevenness data is received from a stroboscope with the outside of this, and it may 
be made to perform illumination unevenness amendment based on this illumination unevenness 
data. Drawing 22 shows the composition at the time of attaching a stroboscope with outside 
using the stroboscope shoe of an electronic camera, The data of illumination unevenness data, 
screen aspect ratio data, field angle data, etc. memorized by the stroboscope memory in a 
stroboscope with outside is transmitted to the camera memory by the side of an electronic 
camera through the communication path through a stroboscope shoe, and it memorizes. An 
electronic camera performs illumination unevenness amendment based on the illumination 
unevenness data stored in said camera memory, when performing flash photographs using a 
stroboscope with outside. 

[0037]When using a stroboscope with outside, the distance data from a stroboscope shoe to a 
strobe light part, It sends to the camera side from a stroboscope, and the camera side amends 
the parallax of the center of illumination unevenness data, a photography screen, and a center, 
and it may be made to extract the illumination unevenness data corresponding to a photographing 
field angle using this distance data, the distance data from a stroboscope shoe to a 
photographing optical axis, and object distance. If it does in this way, even when a flash plate is 
used by macro photographing, the illumination unevenness amendment in consideration of 
parallax will be attained. 

[0038]In using a stroboscope with outside, and a built-in stroboscope simultaneously, it 
computes amendment data (Qc) by adding the data amended and this amended by each 
illumination unevenness data to the data which divided difference data (Q) according to the 
amount of luminescent light of a stroboscope with outside, and a built-in stroboscope. It is 
possible to amend illumination unevenness using the illumination unevenness data of each 
stroboscope in the multi-light flash photographs which used two or more stroboscopes similarly. 
In this case, it is necessary to adjust the split ratio of difference data (Q), etc. according to the 
amount of luminescent light of each stroboscope, the distance of a photographic subject and 
each stroboscope, the physical relationship of each stroboscope and an electronic camera, and 
the light quantity of each stroboscope. 

[0039]When using together a stroboscope with outside, and a built-in stroboscope and 
performing flash photographs, or when performing multi-light Flach photography, Since the 
accuracy of the luminescent light quantitative ratio of each stroboscope is needed in illumination 
unevenness amendment, After making each stroboscope emit light independently, photoing 
multiple times and performing illumination unevenness amendment of each stroboscope to each 
image data, amended image data is compounded and it may be made to generate the image data 
at the time of using two or more stroboscopes together amended [ illumination unevenness ]. 
[0040]In image processing of the illumination unevenness in the above-mentioned embodiment 
(drawing 1 - drawing 20 ). although the number of illumination unevenness data is one, When an 
illumination unevenness state changes according to object distance, The illumination unevenness 
data in two or more representative distances is memorized, and it may be made to use it 
according to the object distance measured with the distance measuring equipment built in the 
electronic camera, computing in search of [ inner ** or outside ] the illumination unevenness 
data in the measured object distance. In what is called a zoom stroboscope to which a lighting 
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distribution characteristic is changed according to zooming of the taking lens 10, The illumination 
unevenness data and field angle data according to a zoom position of the stroboscope are 
memorized, and it may be made to perform illumination unevenness amendment using the 
illumination unevenness data and field angle data according to a zoom position of a stroboscope 
at the time of luminescence. Since restrictions of making a lighting distribution characteristic 
uniform in every zoom position of a stroboscope will be lost if it does in this way, restrictions of a 
stroboscope design decrease. 

[0041 ]In image processing of the illumination unevenness in the above-mentioned embodiment 
( drawing 1 - drawing 20 ). although only the illumination unevenness of a stroboscope is amended, 
the amount of strobe lights can be adjusted by multiplying the amendment data Qc by a still more 
uniform coefficient. For example, to the image data which carried out flash photographs, the 
difference data Qc (strobe light ingredient) by which illumination unevenness amendment was 
carried out with the image data ingredient S without a strobe light is independently stored in the 
memory card, The image data which emphasized the strobe light is generable by displaying the 
image data adding the strobe light ingredient and the image data ingredient without a strobe light 
to which multiplication of the Qc was carried out and multiplication was carried out according to 
operation of the upper button 23 at the time of reproduction. The image data which pressed 
down the strobe light is generable by displaying the image data adding the strobe light ingredient 
and the image data ingredient without a strobe light to which Qc was made to reduce according 
to operation of the bottom button 24 at the time of reproduction on the contrary, and it was 
made to reduce. By operating the determination button 27, the user can save this image data at a 
memory card, when the image data from which the desired stroboscopic effect was acquired is 
displayed. If it does in this way, even when there are the shortage of the amount of strobe lights 
and the amount over of strobe lights other than illumination unevenness, the image data of the 
proper amount of strobe lights can be obtained ex post. 

[0042]It may be made to perform adjustment of a natural light component (S) other than 
adjustment of the amount of strobe lights. If it does in this way, it will become possible to 
generate the image data which was able to balance available light and artificial-illumination light. 
You may make it adjust the light volume for every stroboscope to the image data which carried 
out flash photographs using two or more stroboscopes. 

[0043]Although image processing of the illumination unevenness amendment in the above- 
mentioned embodiment ( drawing 1 - drawing 20 ) is performed by CPU50 in the electronic camera 
100, The period until it stores in the memory card 77 the image data without a strobe light, the 
image data with a strobe light and illumination unevenness data which were photoed in the 
electronic camera 100 side as shown in drawing 23 , and photographing field angle data is 
performed, The personal computer 140 is equipped with this memory card 77, and it may be 
made to perform image processing of illumination unevenness amendment by the two image data, 
illumination unevenness data, and photographing field angle data group companion personal 
computer 140 side. Since it is not necessary to perform large-scale image processing by the 
electronic camera 100 side and image processing can be performed by highly efficient CPU by 
the side of the personal computer 140, if it does in this way, while being able to perform image 
processing promptly, the burden of CPU50 of the electronic camera 100 is mitigable. 
[0044]Instead of transmitting image data to the personal computer 140 from the electronic 
camera 100 via a memory card, it may be made to transmit image data to the personal computer 
140 from the electronic camera 100 by a communication line. In this case, it connects with the 
personal computer 140 via the wireless communications lines 190, the base station 120, and the 
Internet 130 by the wireless communication circuit 72, and the electronic camera 100 transmits 
image data to the personal computer 140. The image data which carried out image processing 
with the personal computer 140 may be returned to the electronic camera 100 from the personal 
computer 140. Since it is not necessary to perform large-scale image processing by the 
electronic camera 100 side and image processing can be performed by highly efficient CPU by 
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the side of the personal computer 140, if it does in this way, while being able to perform image 
processing promptly, the burden of CPU50 of the electronic camera TOO is mitigable. 
[0045]In the above-mentioned embodiment ( drawing 1 - drawing 20 ), the illumination unevenness 
data of a stroboscope may be a designed value, and may be the data measured for every 
stroboscope. Illumination unevenness data is not limited to two-dimensional matrix data. 
Illumination unevenness may be expressed functionally by making the direction of [ from a field 
angle and a photograph center ] into a parameter. 

[0046]In order that the electronic camera 100 may illuminate a photographic subject in the 
above-mentioned embodiment ( drawing 1 - drawing 20 ), the strobe light is used, but you may be 
other artificial-illumination lights (a flood lamp, fluorescent lamps, etc.). 
[0047]In the above-mentioned embodiment (drawing 1 - drawing 20 ), in order to perform 
illumination unevenness amendment, two photography without those with a strobe light and a 
strobe light is performed, but by photography without a strobe light, when almost pitch-black, the 
photography without a strobe light may be omitted and may deal with the ingredient S without a 
strobe light as 0. For example, when the luminosity of the whole screen detected in light 
measurement / light control circuit 13 is below a predetermined value, it is judged that he has no 
necessity for photography without a strobe light. If it does in this way, it will become unnecessary 
to perform processing useless at the time of flash photographs. 
[0048] 

[Effect of the Invention]In an image processing device and an image processing method 
according to this invention as explained above, While memorizing illumination unevenness data 
beforehand, perform imaging operation without those with lighting and lighting at the time of flash 
photographs, and the group of image data is generated, Since the image data which does not 
have illumination unevenness by computing the amount of contribution of the illumination light by 
performing image processing to the group of this image data, and adjusting the amount of 
contribution of this illumination light with said illumination unevenness data is generated, the 
lighting whose luminous intensity distribution are not uniform can be used for flash photographs. 
That is, energy efficiency can also be raised while lighting systems (stroboscope etc.) are made 
into a small light weight and a low price, since the conditions of the uniformity of luminous 
intensity distribution can be eased. 

[0049]In the image processing device and image processing method by this invention, since 
amendment of illumination unevenness is performed automatically, in order to lose illumination 
unevenness from image data after photography, the time and effort of performing image 
processing according to judgment of people can also be saved, looking at image data. 
[0050]In the image processing device and image processing method by this invention, Even if the 
field (a major object and the background in a long distance) where contribution of the illumination 
light differs exists all over a screen, since illumination unevenness data is amended to the 
difference of image data with lighting, and image data without an illumination image, it does not 
take the time and effort referred to as separated and amending a major object portion to 
background parts. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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PJft/p7 , filHlg& 1 3Ki«t5«ttJU SRfllSnfeSWft* 
*<3f^ffitc jSf 5 t X F n /RKidEIgS 73fc c tOXFD 
#1 2CDmyt&{9±-£&%C hK&>9, 77-y~>3.}lU 
40 ©lif- ^^®iESmtc^:5«t'5^JfflI-r5 0 
[0013] SfcCPU5 0 ttHfcfMr— 6 5 O— 
57YF^y3 2, fl/^>3 3©Jftf^fc*SCTa 
f5*JfflI[aIgS 6 0*^LJWL'>X10 <0^E«% U > 
XIBftHISS 5 2 J: 
[0014] CPU50 «»I$^&— Wit b y -X#^ 

>i 6©awii:jscTaHg«»isi»6 ottftLmmit 

JfeWW-TSo 4«B#lt[USS^rrt«cb, lt©0 

WFK»*S"r*B«PflH«*«au «HB«rK:Ji»B«p11l« 
«CPU5 0Cffi^tSo C P U 5 0«l£flt§?SB#'[i$g 
50 ^iSfjsT*— ^tcfvfinbT^^y *— F 7 7 CtStttSo 
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5 

CPU5 0W\ ROM6 7 (U — tcIS 

eprom6 8 m^mn^m^^-^R om) 

»f§tt©^ U T, X F a # 1 2 ©S&BJ 1*3 

zis^zfrn^t)*^ i o o (Dftmci&B&tMt fps* 

ISttLTV^o R AM 7 O&fffSttO^UTa&oT, 
C PU 5 0©— B#8WHffi$c£LTffl!^&n?.o CPU 

SOffllHlSS 6 4 ^ LTti 6 3 (Drnm^ft 5 0 

[ooi 5] «^»0SS6 ot±, s z 

$P(h]S§5 4tcJ;D^t) 5 3?:fiJitTCCD5 5^®^ 
K3>hD-;l/U CCD IM&IhISS 5 6 &c <fc t> C C D 
5 5(Di^Wt§<, ^^^©Tt^^ffi^^^^ 
1 O^D^BlIfficD/c&^t) 5 3£r^U CCD 5 

5 ±.icWM&mt vT&ifc-zft, coxmwmz c c d 

5 5K£^W.mi*nZ>° H»Ol*mftCCD5 5 
fcA60«^S*§y-r^-^-fe>-9— T?fe<3, CCD55 

CDigibIiIgS5 6^J;f3«l&^n§igK]^^VX^ 

[0 0 16] T^-n^milg|55 7«C CD 5 5 tfytWM. 

m b rcmmimztpftfe?) $ y 5 > ^-e-y- v 7 v > ^ u 

y-a 5 7 ^yyj >^Lfc®ftff *§-%t^£ 

[0 0 1 73 «U$lJffll(Hl£S 6 Oaffli^-F^iZEOK) 

»;U5 1 LXWiMP W77^fJ 5 9 KJIUMftM 
SnSf^^^r-^^tUtT?^^*^ 6 9 

^LT?^-^^^ 1 ; 6 9(cSISiU KS^fflPHt 

ttf^^r* 0 jETo * fciSffi$iJfflI[HlSS 9 2 H^BtcjS bT 
x^X h^'Iffg^rC P U 5 0fr6A¥U S^fflx^ 
Xh-r— ££^LT7^— 6 9KtS$ftU ^ 
$Sfflf+Xhf-^%Slffi2 U £"ifflB2 2&cSl^ 

2 1 ICC CD 5 0K&*)&9k'Ztl~C\t*&m#&V7'tl'* 
-f.McSS^fr CcDX;b— Mfc*^— * — SB 

bfc-r v^W 2 — # O^JliS^©*^''^*? L-T 
b T U >XMHIS§ 5 2 K <fc 0 ffii^ U >X 1 0 £> ft£M 

[0018] u y - xi*fc»»SfJ»0» 6oacpu5 
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6 

0fr5Jffl&tjS*S«-5i^ C CDggft[Hlg&5 6^/Tb 
TCCD55KJ:D ^ «fc 5 * 

5 8^L«^7 7 7 ^^y 5 9lC7^#;l/-r-# 
(£x— i;Lt-fifSi1"So HtfHflfiaB 6 0 
i^/v^r^t'J 5 9 b f-^ 3? ;l/-r — f 

*m%.(Dmm7*~- f (j p e caa tcg&sfc 

ft— F7 7fdBS«^-r5o &*5!IBzEf 5<t7t777 

SH&*frV\ CPU 5 0tt2OOBtf- £%R AM 7 
0 &c— H.t&*fibfc&> EEPROM6 8 Kg21S£*VtV 

•5 iiA7 ^rffilE L fcH^-r- ^ ^fiSt L T ^ ^ U * - F 

7 7 tciES^-r^c 

[0 0 1 9] &33CPU 5 Olii^StCjSbT, ^t'J* 
-F7 7^tSfflbfcWtx-^%^SWSIl]S§7 2*3* 

ISIh1£S7 Z6J:tf7yft7 6*^LtnSfr6Sflb 
20 fcH«7*— * « ^ * U *— F77 kll&tt-f SCt^tf 

[0 0 2 0] S^*— Klc33Vr«s HBfiJfflllHlBS 9 2 
(i^tUA- F7 7fr5.CPU5 0 tc^^tifcWt-r 

mi%T— $ %%.wm 2 i tc^-r st^ttc, cpus 
o (om^m\ n^- fork*©^ f 7 s —* 

iE® 2 2 \z.Wr<f%>o 

[0021] @4«^*y*-F7 7rtfc<ftw*nspf 
y*— F7 7fci±asscoH«7T'f;u*^ffsn5o § 

[0 0 2 2] H6li*^tc«fcS«?*^^<D*fiS^ 

0 % -y l 6 ©Jiff «fc t> »««if^ 

(DH«7 r W ;W^fi!c*3 «t tf Hfft7 r ^ * U A- F 

7j— F 7 7 fcffiiWLfcBifflt'r— 5 (om^.m^Wlfttfftfr 

-Ffr&ffif^-Flc^TrU Btt-K*#y2 9^ 
ift{^-r§ lit- Ffr SSfre- kc^WSo 
[0023] m7i,ty^y'y^B^(oWs{^— 

K^fTt>n. H^-r— *A^R AM 7 0tc*S^$tiSo H 
8 tt X h n <9 (DMBv"- * <D®\ T o T % BSW 

50 aiE-p^SAV HffiHfflOAttttXhutfSfcfc-fcSMWB 
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7 

ttboiiflUT 8 — ^ow^ot, m&kfttes i 

[0024] CPU50BEEPROM68 tClBH^n 
fc^A^-r— ^ tR AM7 0 tc*g^£tlfcX hn^ 10 
%%> K> (Dffi>m j r— $ t X h n jtffgftft b ©Iff- £ £ 

^3zE-r ^ ph*jq® fcfift b t . ffiffi a ^ <d & ^mmf— $ 

[0 0 2 5] HI 1 0&i±iE88RBA^MIE<Of¥fflv'-^> / 
Hi H±±8EJfcWA5MiE<Di&3* 
0iCW^bfcfe<DT$)So H 1 Ofcfev^TS-f'XbD 
#5gft£>D<DWS^-2 (T) fr67ho*58ft4b« 
H^^— ^ (s) «rMb§I^Xha#^<D*tc«fcSH 

[0 0 2 6] ^KlEtttSnfeBSWAv-r— ^*^6SM^iS 
ftKHOT 8 -**!*^*. HI 2{48S**nfe^MA 
7 t 2 — £ <D*&0ijT& oT> fSB-B^H CDSP^ A 5- 7 s — * 
£r 2 &7nV h V V ^XOf-^ 2 0 0 I*!©? 2 — 

a ^tf ie#*s#*t?* b fcucffln** s o * fefiaw A9 

— Sy^'li^itC CD 5 5©^XCJ:D£S5) ^JS 

[0 0 2 7] ^fcttaSftfeBfflillA^T 9 — * a*fflV>T 

j£^_^q c = (i+a/100) xQ^ffttit" 3° C 
C Tf *ROBB«fr HSR K-WSt 3 fiS©P^A5 ?*- 

(c<£ <9 HJRiftB^i* JSf 5 saw A 9 x— # ^ wtH-r 3 o 
[0 0 2 8] JHfctefif Ix— £ Q c tcx b n tfSBfcfc b 40 

WIst*-* U 2>o HI 3W\ H8CSt7ba 

&<Dmm i* ; 5ffiEffifrm&T— $ <owv&-o t> sen 

23© At»X h n &fflc <fc § fig^A^iB® * &© A» 4: ffl 

(q) A^v^T-ffiiE^T^n-r, h 8 (dm 

tbfclHIbt^oTVSo 
[0 0 2 9] HI 4«±ffi*fifi^lg-^&tf3«?;>J^ 
1 0 0 (C PU 5 0) OHW^^a-ft-ht' 51 
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m-rs i o-em^x-f-y^i 7*«wr*fc** 

tfONJ:^^ S 2 OT-lKt-FOt^-fV^S 
ff LSHB RfllBttfcfc: * 3 o F tf U U -XsP * 

> 1 6 fcSW-T S 3 OOU'J 

Ktf*:' 2 9*5*^3^ S4 0O^e- 

K^fijiiaijaa^^'^— f>**ff?n, s 500s 

F-fr:/;l'-7-S'tf*fTS*U * C &U#-F7 7K 
te«fi2ftT^SH«x-*jWfciBffi2 i fcs^s^sn 
& 0 asjcs^*- F^ffif^- y 2 8 j&»fF$- 

S4 0<D : &-F««fiJ^Srta-y-7 , Vl/-^V^* 

ff^n, s 2 oos^t-F^^-^x^wi.. 
[0030] hi sitm&^-w^fr-f-wmmy 

n _ hTfeoT> S 2 OTeifa-rSt, S20 1 

(DMS^OjSTo S 2 0 1 WS^bfcA^ 
7SS*frT?Hl^C C D 5 5 fc i t)4fiS<;^n?.®{f 
^?^rHl 6^-r«t5^fciBffi2 UC«^b^ ^cDi:^ 
OA^7^f-^ (Xhn#ON/OFFtt«%t 
ty) ttII2 2tf*XhaSt§. ^:*5Xhu^(D 
ON/OFFttlfA^7 1 0 O^jTt/pT'dT 1 -^^ 

^3 1 oima^) gs&WKSjesnfcx hn^sgjttt 

[ 0 0 3 1 ] H 1 7 U b U -XI m»WMfr7'l\r-1- V 

©si7n-f+-hTfeoT, s 3 o-vmm-tzt. 

S 3 0 l Tjl^t- KT?fe5frfx >y ^ SHgt— F 
Tf*V>*&l4 S 3 0 6T-'J ^--y-tZo F©» 
S 3 0 2T?a- »fSfctt*^7fc«tDaSSSnT 
vSSH^fefr (x ba^ONoa^ax hn^*5S3tS 

— F7 7^*&lft-ri>i:i: i t^, xhn^ONCi^if 
5nftB»r-*«RAM7 0fc«tttS. S30 3T 

«^«S 3 0 6 T?U X ha^ON<D«-& 

a, s 3 o 4 t-x h a#*«yfi**au^^»4 S 3 0 2 
(DW&$kW t m c»je-eHH»»f^*^ff b, t# 6 nfeB 

§f-?^RAM7 0KlS»tS= S 3 0 5m ±#i 
©J:^tCs X hnt>ONOitf-^ tX hn#0 F F 

{tiPbT^^U^J-F7 7K*S«SU S 3 0 6T'J^- 

[0 0 3 2] HI 8 ttt- K«»8Wii»«Wa*^V-^ 
>(D|¥lffl7n— ft-hf*oT, S4 0T?JW*-H 
tf* y28 $fc«fl^- ~y 2 9 «t 0® 

Srr 3 , S 4 0 1 T?j»f^ s nfc ^*w^t- F 
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9 

fcSJS^tiS^- F*«7 U S20 ©SHBt- K-t 

y 2 8 T^i/^l-a-liHI^- F#*t7 Ls S 5 0 © 

[0033] Hi 9 F-9-7";I/-^yc0i¥*ffl^ 
p_^ t _l,f$-3Tv S 5 OT^ft-Ti. i:, S50 1 
(DfflS^r^ D o S 5 0 1 -eiife^pSM^:^ 5, 
73(Rld-^>2 ecD^m-fSbTT^U *~F7 7M&tt 
5 nfcBftr 1 - £ ^Hi^M^ffi U 12 0 iCTjk? £ a K 10 
£BS 2 1 £ £ t> SBffi 2 2 tcJftfF 

[0 0 3 4] ±IE*ffiff^«8 (0 1-0 2 0) tc*5^T 
77r>a JifP^CX h Ci #m?t$> DWhOt^ 
ftft b© 2 @OMMMftff*frV\ X hn^ftfe t) 

L »^A7 x- * a»«JcSiaW A9MiE*ff 

±Ufflabfc*M05»KlBS«n* c £ft < . «*©SSB 

[0 0 3 5] ±lHftt«l (0 1-0 2 0) fCfcttSfiS 

hn#«3fc* bcDBftir-^^BIlP^cSIS bTSflrf 
3ci;t;:J;9«7*7^©Xb;&ft< BfS^'— £© 30 

2 0©SHB©HBfc»£'*" ^WMW<0^^fi * -5 7" btf 
|SJHfcftS«t:3ft»&fc:«u 0 2 ll^ti^CXbn 
jf^Ttfe t) (OmWif- 2 t X h n ^l^ft bcDBftT 2 — 

h ;Wcg-3v->TX hn*Wi b^BffST 2 — * £X h n 

1 1 1 iMS^ff u^faTti^o 02 nc*5v-> 
B#-r— *-e&3 0 lb#^^ h;l/©^ffi<D73?*i:bT 
^ 1 0 OtcftJgS-feyy— *H©7MKffl'fe>if— « 

ra©# ^ 7 -7" \y^WLmmmmm-r sttmso 50 
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[0036] ±.mm$m (01-020) K&vzm 

t^I^T77 'V S'aiMB**? tjWitf, ?WX h n 
#*JB v^T 7 5 v *y a. Wt&? Ktttt x h n # 

7> P> BS W i.7f-?^§fU f£HP£ hJyy* £ 
V^TMA^MlE^rff -5 .fc^KLTfeiK 0 2 2ti^ 

f«Mtfc«^-0«l^**b, ^#X hn^F«3©X hojtf;* 

mm dt«?/j ^ ^ wo* ^ ^iMff ^ 

niS«5nSo If 7J^7«MX hnt^ffl^T77 
•7 J/ a. HBJ^rtT ^ tusE* ^7^t'J fc««flS ft 
fc R8H^ v -r — ^ S"^ v •> T A 5 ffllE^rff 3 » 
[0 0 3 7] $ftjW7hD#*fflV^5«^K:« Xhn 
#->jl-^P)X hn# 7 l7cgPS-e<DEBii'r : -^fe. X h 
a 6 * t< ^micm *} s * 7< ^fiiJliKSgSIx- 9 1 X 

*7 "J 9 X ^rffilE L TlKBft tcWJiS* - S ^ A 9 7* 

v <7 a ffi^T 7 7 y S/ n m b fcll-a-e fe / < 7 7 '7 ^7 

[0 0 3 8] Wtx hn^i: rtiRX h a ^^^^pfcffiffl 
•TSifr&fctix Mt^-t 1 — * (Q) ^MXha^i:^ 
X h a # (Dmt%Wi (CIS b Ttj-S'J bfcr-^tcMbT^ 

n^noa^e^ K^f—z vms£.^^\ kmie b fc -r- 

**fin*bTffiiE-r-^ (Qc) ^»Wt-S 0 $fcXh 
u^WM.m^rc^y"7 -y i/ai^Cfe^Tt IrI«k: 
^Xhn jJ5 OfigTO A ^ x — ^ V ^ T A 7 Srffl iE-T 
8Ci:WlfP*S. :<0«6< g-Xbn^O^TC 

7?^OfSMH^ ^X h n/Po^BfcjSbTM^r 1 — 

^ (q) o^iijjt^H^isifi-rsiess^a&So 

[0 0 3 9] ^Xha^trticXbn^^fflbT^ 
5 ^7 S/ a »»*fr 3 if^-^, >- zl fU&tff r> « 

•a-a, ^A^MlEtc*3V>T=&x hn^ofgTtTtStto 
i: ft S <0T?. ^Xha RitsmiiCf&tZ -tirT 

h n 3p«DB8^ A 5 MlE^rfiS b /£ ± T\ frilESr^Bfi t"— 
^^r-&figbT. ffi^C©X hn^ffflbfti^OML 

[0040] ±mmmmm (01-020) tc&it&m 
LTfct, «f7J7«7tcrtjic^ nfc*Jses«-p«os b /t 



-6- 



TIB^I*^^^^ 1 *^ - AX h PJfHcfc^ 
Ttt N X h p AffiBfcJSUfcHBWA^T*— * 

■T £ i: V 5 $m&te < & £ X h p #t§flt©*J*W 

[0041] ±m^mmm cm 1 ~0 2 0) ^w-sbs 

T # § o $J 3- t?? 7 -V ^ Jffi^ 1- fcHffiT 1 — ^ tcM b T 
« X h n L (DiSft 7 s — ^ fiSt^ S t P.HJl A =y MiE £ 
nfcM73-r-^Q c (Xhn^TtJS^) ^SiJ-^^V 

jSCTQ c*«9{8fS*i\ tifg^fcXbPtfftl&T^X 

S^SCfcWO, Xbn ^^isll L fcPHfcf*- 

ft/jSc^ i: X h n LOlftr- £ fiSc^inS b fciB 
«r-^^5ci:eJ:Q, X b a jJTOfcW S *. 

^Hft^-^^sic-rs c ttf-e^z* :x— trams© 

X b p tfa&SATO nfcBi«-r'- * *tp;£ nfc^T 

tf, HgHJlA^tfMifrfciX h njf^M^FS-^X b P#7d« 

©PHSer— fcA^^So 
[0 0 4 2] gcfcXhn#ft»£DiiS<D{ti!&C> gMftfiSc 

# (S) ©Mfi*fr5£3fcbTt>ttb*i/\> c©£7 
b a jfCfcteE bt "7 9 <y a. j»» L fcWf^'— £ L 

[0043] ±ammmm cm 1-120) khsw-sr 

P£AvffiIE©iIHf^I«*^#^ 1 0 0l*l<DC P U 5 
O-efrfctiTV^Sjb^ 112 3&cjjVf <fc Sfc:*?*.? 1 ^ 1 

b p 0 ©B«-r— * £ * »«H 

TtIb4V\ CCfcSteTtlfc^ «?7J^^10 0flJ 

-e^i^^H^^fi^^ 7 &h#* < s /<v 3 > 1 4 0 
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ffl(D-mitm& c p \]-?w&®M*'<7 7 c ttf-e%%<D 
T% B««M*fflSSfcfT 7 C £ tfT?^ 3 i: fc t> WF 
A^7l 00OCPU5 OOta^iltSCfcA^f 

[0 0 4 4] gjfc^Ua-KfcttLTHfc-r--**:* 
1 0 OA^^Vnyi 4 oMSjl'f" £ftfc>9 
JWtllMtfcJ:*)*?*^ 1 0 0fr^V3>l 4 

70 »19 0fcSifiSl 2 0fc4'^-*f H30*«S 

LT^vpvi 4 0«1U ■ff-^^vnyi 
4 OElitSo ift/Wnyi 4 OTHfSSaS^Lfc 
iS^-r— i'S^yny 1 4 O^BW^^^V 1 0 OJCil 

«T?*£«fciii«ffia*fT -5 < > ^ v n > i 4 

0 IiJcDiSttt^ C P UTBflRftia^fi 1 7 C 

00OCPU5 OCDAffi^flM-r^^ 

20 [0 0 4 5] ±IB*Sl^ffi (0 1~0 2O) KfcV^TX 
h p # ofiaw A 5 t 1- - ^ tti»H»-e* otfel^U x 
h p LfcT^-^^feo T t «fe * ItWfflJ* 
^ 7=f- « 2 ^tc W * V h V v * x $ k m% s n 

A^ ^MiStT?«3! bfc t> CT$ o T t <t </\ 

[0046] ±M^imm cm 1-020) ic&^rm 
?y?^ =7 1 0 0 tiSPf ft*SBWr*fc*i>fc^ h 
fflU">TV>*^ fl&OAXHBWJfc (779K7^, Sbtt 

30 [0 0 4 7] ±aE^S6»«e (0 1-0 2 0) K*3^T, 
F.TOiA^-ffilE^rff 7 fcfetcx hPt^fe? i:X hnt^ 

TfeAv^o W*tfW7fc/»Bfe@tt 1 3T?^tBbfci®B^ 
f*cD»jg^pjT^ffiJxT©tl-&tiX h n#7t* bcD«»« 

[0 0 4 8] 

40 BSE©***] fiLhBMBbfcidfc, *f8WK±Siii« 
MfflSH*3 <fc tfiB^^Qa^a t & v > T a , ^tbmm^-y 
7- $ *ia«-r « t ^ *» ^> 7rr>i a»«r 

©^^-•^ffttJ L.. ^P^Tt^S^-M^tufBHaa^A^T 1 ' 
- * -eUSE-r ^cfctiO, »7©S vHlftT*— * 

50 OfSfltStTtSttfe^ i^^-i$t,S)6§L 
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[0049] £rc*mnfc£2>M®9nm%imi3£zmm 
sot, ai^cwt^-*^ < trait 

[0 0 5 0] Sfc*f^fcJ:*ffllMQ^K*«ktfH« 

[0 1] m^^^^o^Sia (EE*!) T&So 
[0 2] «?*;*^oH«i0 (tf®?D t$5o 
[0 3] fc^*^©*^**^^'^^* 

<|) o 

CH4] ^ty*- Fof- ?oiffltfe^o 
[B63 if*^7«ilit^^o 

[0 8] H^^S^JTfe^o 
[0 9] Biff OSfJJT^§o 

[hi o] mm^mjEmmcommm^&^o 

[Hill BBBB^^flliEfflaoWBBia-efcSo 

[mi 2] H«i5f->oRraH"p*8o 

[014] CPUO^^V7n^-htft5o 
[0 1 5] f-VO^n— — b^So 

[0 16] HfficD^^J^SSo 




(8) 

74 

[0 1 7] f^7n-ft-h?SSo 

[0 1 8] W-fy^7n-ft-hT*^o 

[0 1 9] f^7n- ^-v — hTSSo 

[02 0] Bffi<DS^#!lTfe£o 

[02 1] ffl««iao»lB8H'^**o 

[02 2] l?*^7<Di«^^o 

[0 2 3] B«*ag|S/X'rAC)*lJEftff!l"t?*5o 

i o bru^x 

/{? 12 Xhn* 

1 3 «3t/WtElB 

2 1 H. L C D (HIM) 
2 2 6LCD CfrH®) 
2 3 ±7uf*M^> / 

2 4 T#|fO#*> 

2 5 iE^lRl**^ 

2 6 fe*lRl**> 
2 7 

2 8 WH^— 
20 2 9 S^t— 

3 i Xhn#^y 
3 2 7^K^^y 

3 3 fVW> 

5 0 CPU 

5 1 T-z/fsm** 

5 5 CCD 

6 o m&wtmxk 
e 5 mt*- 

77 ^tUA-F 
30 10 0 



[02] 



1 7 



1 0 



1 00 




1 4 
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[03] 



[04] 



5 2 



1 0 



5 1 



5 4 



5 3 



,-5 6 5 5^ , 



5 7 



IE 



A/D 



^} 



76 



t 



72 



3 



-50 



Ht 



7 3 



HE 



HI 



6 5 



6 6 



7 4 



HI 



1 7 



-70 



HC 



HI 



6 7 



r 6 8 

EE PROM 



Of 



77 



1 2 



9 2 



-6 9 /- 2 2 



•2 1 



H T * lcd 



Ht 



64 



63 



SSI E»3B 





[07] 



[05] 



[06] 









I MG 0 0 18a 




2001 ^ 10 ^ 31 8 10 58 ^ 47fJ> 




50- 100mm/ f 4 




80mm 




f 4 


£>V vy # — 


1/250 




ON 



Son I 



[08] 





[09] 




[01 5] 
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(10) 



2 0 0 3-30 



[0 1 0] 



[0 11] 



I 



m 1 2] 



24 22 
23 20 
19 
18 
17 
14 
12 
11 
10 
11 

18 17 

19 16 
21 18 



19 18 16 15 



17 
16 



18 21 
16 19 



22 
20 
19 
18 
L7 
L6 
L6 
17 



15 lb 


~T3~ 


TT" 


-T2" 




T7- 


L3 11 
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